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Tourism today carries not only sociocultural and political significance, but also 
provides considerable economic benefits. In the 2oth century, tourism has emerged as one 
of the largest and the fastest growing industries in the global economy (Eadington and 
Redman, 1991; WTO, 1990; W n C ,  1992). For many countries, tourism expenditure has 
become an important source of business activity, income, employment, and foreign 
exchange. Realizing the growing significance of tourism, government, private sectors, 
md communities in many countries have begun to channel their resources into towism 
development. 
The United States, a huge country, which sprawls over a total land area of 
3,6 18,770 sq. miles and with a population of 282.1 million (U.S. Census Bureau, 2002), 
comprises continental America, plus the outlying areas of Alaska and Hawaii. It is a 
nation of geographic and climatic diversity, embracing deserts, lakes, vast waterways, 
canyons, plains, forests, rolling farmland soaring, and snow-capped mountains - natural 
repositories for much of the country's economic weaIth and a source of fascination for 
tourists. The United States' potpourri of races, colorful history, wildlife, dynamic pop 
culture and vast, empty spaces make it a magnet for visitors from neighboring countries 
like Canada and Mexico, and from overseas, particularly for travelers from more ancient 
lands and from heavily populated countries such as Japan, the United Kingdom and 
continental Europe. 
In 2001, tourism in the United States was in a historical decline. The number of 
international arrivals dropped from a peak record of 50.9 million in 2000 to 45.7 million 
in 2001, representing a negative annual growth rate of 10.2% (OTTI, 2002). The main 
causation of the decline was the terrorist attacks on September 11 2001. People said that 
the terrorist attacks were the most horrible tragedies in the history of human beings. The 
United States tourist industry, however, described it as the worst moment in the travel 
history (OTTI, 2002). It was roughly estimated that 9.2 billion of tourist spending was 
lost after the attacks. The exact impact of 9-1 I has not yet been estimated. 
Significance of Tourism in the United States Economy 
The travel and tourism sector is an essential component of the United States 
economy. The travel and tourism sector is a diverse group of industries that supply goads 
and services purchased by leisure, business, and other travelers. These industries include, 
to name a few, the lodging industry, the airline industry, travel agents, tour operators, 
tour guides, car rental companies, meeting and convention planners, restaurants, resom, 
amusement parks, camping and recreation areas, natural attractions found in parks and 
forests, and other suppliers of all these businesses. 
!lk Travel and tourism is the United States' largest service export, with $94.5 billion 
of international travel spending within the United States, generating a $14 billion trade 
surplus in 1999 (OTTI, 2002). The travel and towism sector is the third largest 
employer, directly supporting more than 7.8 million employees and with travel-generated 
payrolls totaling $171.5 billion in 2000 (AHLA, 2001). The travel and tourism sector is 
the United States' third largest retail sales industry, behind automotive and food stores in 
2000, generating $99,5 billion in federal, state and Eocal tax revenues. 
At the beginning of 2002, the World Travel and Tourism Council (W'lTC) made 
the following forecasts: ( I )  the tourist industry in the United States is expected to 
contribute 4.3% to the Gross Domestic Product (GDP) in 2002; (2) the number of 
employment generated is estimated at 16,387,400, representing 12.1% of the totaI 
employment; (33 amount of exports generated is expected to be $158.3 billion, 
accounting for 15. '1 % of the total exports; (4) capital investment is estimated at $205.2 
billion or 10.4% of the total investment (WTTC, 2002). 
Economic Impacts of Inbound Tourism an the United States 
Over the last two decades, inbound tourism had evolved from an emerging sector 
ta an established leader in a modem services economy (OTTI, 2002). Growing from $13 
billion in 1980 to $102.5 billion in 2000, travel and tourism's export contributions to the 
United States economy had grown nearly 800% (OT'TI, 2002). The United States had 
continued to produce a travel surplus, generating $14 billion in 2000. The travel surplus 
had been produced continuously since 1989, peaking at $26.3 billion in 1996. A surplus 
occurs when international visitors to the country spend more than the United States 
residents who travel abroad. 
Expendims by international visitors from other nations in 2000 directly 
supported 1.1  million jobs in the United States (AHLA, 2001). Payroll revenues 
generated by international tourism were estimated at over $22 billion, and federal, state 
and local taxes were estimated at over $1 1 billion in 2000 (OTTL, 2002). h terms of 
&avel receipts and exports, the United States ranks first among worldwide destinations. 
The United States' share of world travel receipts was 18% in 2000 (OTTI, 2002). 
Spending by international travelers to the United States is more than double the level for 
any other countries. 
Overview of International Tourist Arrivals and Receipts, 1960-2000 
Table 1 shows the historical number of international tourist arrivals, tourist 
receipts, and special incidents in the United States from 1960 to 2001. International 
tourist arrivals to the United States boosted substantially over the past four decades. The 
total nurnber of international arrivals increased 9 times fiom 5.6 million in 1960 to 48.5 
million in 1999, with an average annual growth rate of 5.93%. The tourism receipts 
generated, on the other hand, increased 86 times from $1,094 million in 1960 to $94,516 
million in 1999, with an average annual growth rate of 12.53% (OTTI, 2002). In 2000, 
the international tourist arrival showed a peak record of 50.9 million, generating a total 
receipt of $102,787 million. Substantial growth in the tourist market made the United 
States hold the position as the number one travel and tourism destination for total receipts 
generated worldwide and the second or third destination for number of international 
arrivals over the past decade (OTTI, 2002). 
International arrivals first experienced a decline in 1962 because of the Vietnam 
War during the period of 1964-1 972. In 1982, second decline was recorded when there 
was world economic secession caused by the second oil crisis in 1979. First oil crisis 
happened in 1974, reducing the annual growth rate of international arrivaI to 1.2%. In 
1984, international arrivals boosted amazingly, with the greatest annual growth rate in the 
history (25.2%), thanks to the Los Angeles Olympic Games. 
Table 1. International Am'vals and Tourist Receipts to the United States, 1960-2001 
Annual Growth Tourist Rrrei~ts* Annual Growth 
Yenr Tourist Arrivals Rate (Million) rate Incidents 
1960 5,552.990 Nth**  1,094 NIA** 
1961 6,303,847 13.52Ya 1,130 3.29% 










1" Oil Crisis 
2& Oil Crisis 
World Economic Recession 
World Economic Recession 
Olympic Games 
Persian Gulf War 
Persian Gulf War 
1995 43,316,966 -3.21% 82,304 9.14% 
1996 46,489,166 7.32% 90,231 9.63% Olympic Games 
I997 47,766,476 2.75% 94.294 4.50% Asian Financial Crisis 
1998 46,395,587 -2.87% 91,384 -3.09?h Asian Financial Crisis 
1999 48,491,187 4.52% 94.5 16 3.41% 
2000 50,89470 1 4.95% 102.787 8.75% 
200 1 45,701.826 -10.20% 90,029 -12.41% 9-1 1 
Source: U.S. Department of Commerce, ITA, Ofice of Travel & Tourism Industries; Bureau of Economic 
Analysis (Various years) 
*Tourist receipts refer ta the sum of travel receipts and passenger airfares, **N/A - Not available 
In the period of 1985-92, international arrivals showed a steady growth. 
International arrivals first showed a relative peak during the period of Persian Gulf War 
in 199 1 and 1992. Since then, international arrivals showed negative growths from 1993 
to 1995. In 1996, international arrivals rebounded again, The main reason was the 
Atlanta Olympic Games. However, international arrivals declined in 1998 when Asian 
Financial Crisis happened in the Southeast Asia region (OTTI, 1999). In 2001, a year 
which described by the industry as the worst year in the history of the United States travel 
industry, international arrivals declined by 10.2% (OTTI, 2002). Undoubtedly, the 
historical declines were mainly due to the 9-1 1 terrorist attacks. 
September 1 1 200 1 Terrorist Attacks 
The 9-1 1 terrorist attacks stated when two commercial aircrafh hijacked by the 
terrorists crashed into the twin towers of World Trade Center in New York City in the 
morning of September 1 1,200 1. During the same morning, third aircraft crashed into the 
Pentagon, and fourth aircraft crashed into the Somerset County of Pennsylvania. The 
terrorist attacks symbolized the beginning of the political instability and economic 
disasters throughout the world. The tourism industry in the United States was the first 
one to be substantially hurt after the attacks because people were afraid of flying. 
International arrivals to the United States in September 2001 were recorded 29% lower 
than arrivals in September 2000. While the October 2001 decline was down by almost 
34% when compared to October 2000. The drop in October 2001 was the largest single 
monthly decline in the history of the United States (OTTT, 2002). 
Major Tourist-generating Countries, 1 960-2000 
Table 2 shows the number of international arrivals and the corresponding market 
shares while Figure 1 shows the trends of the international tourist arrivals from the six 
major tourist-generating countries to the United States. The largest two tourist- 
generating countries were not surprisingly Canada and Mexico. They dominated the 
United States tourism inbound market over the past four decades. The dominance of the 
Canadian and Mexican tourists in the United States inbound market is largely attributable 
to their geographic proximities to the United States. In 2000, the number of international 
arrivals from Canada was found to be 14.6 million, accounting for 28.7% of the market 
share. Mexico, being tlze second largest tourist-generating country since 1960, 
contributing 10.3 million arrivals to the United States inbound market in 21300, 
Table 2. International Arrivals from Six Major Tourist-generating Countries 
United 
Year Canada % Mexico % Japan % Kingdom % Germany % France 70 
2000 14.594.000 (28.7) 10,322,000 (20.3) 5,061,377 (9.g) 4,703,008 (9.2) 1,786,045 (3.5) 1,087,087 (2.1) 
Source: U.S. Department of Commerce, ITA, Office of Travel & Tourism Industries 
Figures in parenthesis represented the market share of the international arrivals 
*Data for former West Germany 
Figure 1. Trend of International Tomist Arsivals h m  Six h b o d  
Markets to the Unhed States, 1960-2001 
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Source: U. S. Department of Commerce, International Trade Administration, Office of Travel & Tourism 
Industries 
Oversea markets refer to the countries other than Canada and Mexico. In 2000, 
Japan, being the largest oversea market since early 197Os, generated 5.1 million 
international arrivals to the United States, representing 9.9% of the market share. The 
United Kingdom dominated the second largest oversea market in 2000, producing an 
amount af 4.7 million arrivals to the United States. Germany and France shared the least 
parts of the inbound market in 2000, accounting for 3.5% and 2.1 % respectively of the 
market share. 
Although individual countries varied market shares of international arrival from 
year to year, their number of arrivals was generally on the rise. The average annual 
market share of international arrivals from these six major tourist-generating countries 
was around 80% over the past four decades. 
Problem Statement 
In order for the private sectors to make effective decisions on a range of important 
tourism poIicy issues, it should have an appreciation of factors influencing the 
international travel demand to the United States. 
Objectives 
The purpose of this study is to identify the determinants of demand for 
international travel to the United States from six major tourist-generating countries and to 
measure their effects through a set of econometric models. The specific objectives of this 
study were as follows: 
1. To identify the determinants of the travel demand for international tourist arrivals 
from six tourist generating countries to the United States; 
2. To access the impacts of 9-1 1, Asian Financial Crisis, Olympic Games, Persian 
Gulf War, World Economic Recession, Oil Crisis and Vietnam War on the 
number of international tourist arrivals from six tourist generating countries to the 
United States. 
Significance of the Study 
Elasticities measure changes in demand as a function of changes in their 
determinants and provide useful information on the comparative advantages of tourism in 
development and in economic diversification (Vanegas and Croes, 2000). An accurate 
estimate, understanding, and forecasting of tourism demand based on appropriate 
andytical methods is important for investors in the United States and elsewhere to focus 
development efforts and investments. The estimation of demand will make planning vital 
if the United States inbound tourism is indeed to realize its full economic potential. 
The major significance of this study went to two aspects. Academically, It would 
provide new travel demand models for international travel in the United States. 
Practically, it would provide accurate models for forecasting purpose, which would be 
substantially beneficiaI for the private sectors in the sense of policymaking, tourism 
planning and budgeting. The travel demand model would also help to answer three vital 
questions: (1 )  how many tourists are likely to arrive at the United States in a given time? 
(2) which origin areas represent the best marketing opportunities for the United States? 
and, (3) which factors are most influential in determining future tourist arrival to the 
United States? 
CHAPTER 2 
REVIEW OF THE L I T E R A W  
Introduction 
This chapter discussed the determinants of travel demand, international travel 
demand to the United States, general travel demand model, data, dependent variable and 
explanatory variables, Review of common methodological problems was also discussed. 
Determinants of Travel Demand 
Changes in the demand for international tourism are influenced by many factors 
(both the push and pull factors, or supply and demand factors), but most of the previous 
literatures focused on the economic factors in estimating a satisfactory explanation. 
sEconomic theory suggests that the major determinants of the demand for travel are the 
income of tourists and the price of the goods and services relative to the price of 
substitutes (Loeb, 1982; Stronge and Redman, 1982; Uysal and Cronyton, 1984). 
Demand theory also implies that demand for tourism is affected by other special factors 
such as political unrest, economic recession, and mega events. A review of previous 
studies indicated that income and price-type factors were the most important 
determinants of tourism demand (Barry and O'Hagan, E 972; Lee, Var and Blaine, 1996)., 
International Travel Demand Studies in the United States 
Extensive review of literature reveled that quite a number of studies examined the 
international tourism demand from the United States to other countries. There was only 
one literature about the travel demand ftom foreign countries to the United States. It was 
the econometric evaluation of international travel to the United States made in 1982 
(beb,  1982). Annual time series data of the period of 1961-1979 were used to 
investigate the effects of real per capita income, exchange rates, and relative prices on the 
demand travel to the United States from seven tourist-generating countries. The results 
showed that all three variables proved to have a significant effect on the demand for 
. 
travel in the United States. However, the degree of responsiveness attributed to the 
variables varied from country to country. The income variable was found to be 
significant and positive for all countries evaluated. The coefficients associated with the 
relative price variable were generally negative and significant for the demand model. 
The price coefficients indicated substitution effect, i.e. as relative prices in the exporting 
countq increase vis-i-vis prices in the home country or alternative travel locations there 
was a reduction in the demand for travel service from the exporting country. :The study's 
findings suggested that not only that exchange rates and real per capita income are 
important but also that relative prices are an important contributing factor to the United 
States' real travel exports. 1 
Since the study had been conducted, no studies were found afterwards. The 
global environment in terms of poIitica1, economic, social, and technological aspects had 
changed dramatically after 1980s. The old travel demand model failed to explain the 
change of demand in response to the rapidly changing environment variables. A new 
model was indeed required to extend the estimation period by 22 years to 2001, thus 
taking the impacts of the political and economic changes that took place in the United 
States after 1980 and subsequently into account. 

DTq=f (Yj, TC,, RP, ERij, QFi), 
Where: 
DTo = demand for international travel services by origin j for destination i; 
Yj = income of origin j 
TCIi = transportation cost between destination i and orign j 
RPii = relative prices (i.e., the ratio of prices in destination i to prices in origin j and 
alternative destinations); 
Eliij = currency exchange rate, measured as units of destination i's currency per unit of 
origin j's currency; 
QFi = qualitative factors in destination i 
It was found that most econometric analysis of tourism demand had used single- 
equation models. Relatively few studies used a complete demand system to describe the 
allocation of travel expenditure among various categories of goods, in a particular 
destination, or among various categories of goods in a particular destination, or among 
various groups of destinatiodholiday types by a particular toutism market (Divisekera, 
1993, 1994; Fujii, Khaled and Mak, 1985, 1987; O'Hagan and Harrison, 1984a, b; Pyo, 
Uysal and McLeIIan, 199 1; Smeral, Witt and Witt, 1992; Syriopoulos and Sinclair, 1993; 
White, 1985). Few studies used simultaneous equations. The advantages of using single- 
equation were: ( 1 )  the explanatory variables could be assumed predetermined; (2) the 
problem of simultaneity of supply and demand could be ignored (Bond, 1979; Hanlon, 
1976; Kanafani, 1983; Uysal and Crornpton, 1984). 
Many functional forms were found among Ithe studies. The functional forms that 
were used ranged from simple linear regression model to complex forms derived from 
statistical or econometric theory, which were more difficult to estimate (Morley, 1991). 
These included log-linear, linear, Almost Ideal Demand System (O'Hagan and Harrison, 
1984a; White, 1985), logit regression (Sheldon and Mak, 1987), a Box-Cox 
transformation of the variables (Fujii and Mak, 19813, and a specification built fom 
(Witt, 1983). The error in specification of the model form could result in the incorrect 
inclusion or exclusion of the explanatory variable and false estimates of the values of 
parameter measuring the impact of variable on demand, such as elasticities. Moreover, 
the choice of functional form could affect the distribution of the residuals and bias of the 
test statistics (Morley, 199 1).  
Among those 100 travel demand studies, it was found that loglinear (73%) and 
linear (25%) regression models were the most commonly used models. The log-linear 
form appeared to be superior to the linear form (Crouch, 1994a). It often fits the data 
better and conveniently provides demand elasticities. The key features of the leg-linear 
model include: ( 1 )  both the dependent variable and the set (or a subset) of explanatory 
variables are expressed in logarithms; (23 it has variabIe marginal effects and constant 
elasticities; (33 it yields a steady-state growth path; (4) it permits straightforward testing 
;, 
of whether the dependent variable should be expressed in nominal or real values; (5 )  it 
imposes non-negative restrictions upon variables; and (6) it permits the random errors in 
the equation to be normally distributed (McAleer, 1994; Ong, 1995). 
Ordinary Least Square Estimation 
As many as 83 of  the I00 empirical studies reviewed used ordinary least square 
(OLS) estimation, either alone or in conjunction with other methods of estimation. The 
primary advantage of ordinary least square estimation is that it can yield the best linear 
unbiased estimates of parameter when the assumptions of the cIassica1 lines regression 
model are upheld (Loeb, 1982). The "best'Yndicates minimum variance and "unbiased" 
indicates that the expected values of estimates are identical to their parameters. Besides, 
it has the ability to model cause and effect, to carry out "what if' forecasting, and to 
provide statistical measures of accuracy and significance. However, the use of regression 
analysis was not without critics. Summary ( I  987) concluded that 'knultivariable 
regression analysis has limited usefulness in identifying the significant factors which 
influence tourist's decisions". Uysal (1  983) identified five limitations: ( I )  supply factors 
are often ignored; (2) it may be dificult to forecast explanatory variables far forecasting 
purposes; (3) the appropriateness of variables may change; (4) in the long term, non- 
economic factors, which are often omitted from such models, may be more important; 
and ( 5 )  they are frequentIy only static representations. 
Data Form 
Data in the form of annual time series had been most fiequently used to determine 
the quantity of tourism demanded in the 100 previous studies (Lim, 1997). Typically, 
mvel from a single origin country to a single destination country had been modeled in 
this way. The principal advantage of time-series analysis is that it enables the modeling 
of trends (Armstrong, 1972). However, it is limited to the samples size, which is often 
severely limited by the period of available data. Besides, data sources were not 
adequately described in the previous studies (Crouch, 1994a). 
Dependent Variables 
To measure the travel demand, tourist arrivals and departures (51%) and tourist 
expenditures and receipts (49%) were most fiequently used in the 100 previous studies 
(Lirn, 1997). Demand theory suggests that the ideal demand variable should be able to 
measure the quantity of the product demand. Therefore, the demand measured in real 
money terms should be better. Nevertheless, reliable data is often not available 
(knastasopoulos, 1984; O'Hagan and Harrison, 1984a). Data on tourist arrivals is more 
reliable as they are less responsive to determinants (Barry and O'Hagan, 1972). Besides, 
selection of dependent variable concerns the intended use of the results (Crouch, I994a). 
Explanatory Variables 
The explanatory variables most frequently used in the studies included the levels 
of income of potential tourists (84%), relative price levels in the two countries and in 
alternative destinations (73%), the cost of travel from the point of origin to the 
destination (55%) and the currency exchange rates (25%) (Lim, 1997). The selection 
and definition of explanatory variables were often based on the availability of suitable 
data and the objectives of the study. However, it was argued that degree of freedom, 
multicollinearity, serial correIation, and reliability of data should be taken into 
consideration when selecting these variables (Crouch, 1994a). 
The income variable was the most commonly included in the demand models as a 
major determinant of tourism demand (Uysal and Crompton, 1984). Demand theory 
implies h a t  as per capita incomes rise, more people are likely to travel, and tourist 
expenditures are a positive function of incomes. This hypothesis was supported by a 
host of empirical studies (Akis, 1998; Artus, 1972; Barry and O'Hagan, 1972; Gray, 
1966; Jud and Joseph, 1974; Kwack, 1972; Laber, E 969; Loeb, 1982; Qu and Lam, 1997; 
Stronge and Redman, 1982). Generally, income variable was found to be highly elastic. 
This explained to tourism as a luxury product and service (Martin and Witt, 1989). 
Besides, income was found to be the single most important determinants of demand for 
international tourism. It frequently provided the greatest explanatory power (Archer, 
1980; EIU, 1975;). This study incorporated income as the real per capita income in the 
origin country. 
Demand theory also hypothesizes that the demand for travel is an inverse function 
of relative prices, That is the greater cost of living in the destination country relative to 
the origin country, the lower tourism demand, else equal. Previous research supported 
the hypothesis that the relative price variable is significant (kkis, 1998; Kwack, 1972; 
Loeb, 1982; Quayson and Var, 1982; Uysal and Crompton, 1984; Witt and Martin, 1987). 
However, the estimation results of price eIasticities varied from study to study. 
Numerous studies had obtained high price elasticities ( S a m ,  1978). Others had yielded 
low elasticities, in many cases, unexpected signs were produced, and statisticaIly 
insignificant values were obtained. The result was that there was still much uncertainty 
as to the impact of prices on the demand for international tourism distribution (Crouch, 
1994b). In this study, relative prices were taken as the ratio of consumer price indices 
between the origin country and the United States. 
Exchange rates were indicated to have a significant effect on international travel 
(Crouch, 199413). Travelers are concerned with the price of foreign currency. n u s ,  if 
the price of foreign currency declines, traveIess will demand more foreign m e 1  services, 
else equal. Exchange rates showed a modest impact on tourism demand over the 
previous studies. It was believed that the inclusion of exchange rates as an explmator~ 
variable was not clear cut (Witt and Martin, 1987) because of the interrelationship 
between exchange rates and relative price. However, because of its more rapid 
fluctuation than relative prices, exchanges rates had been specifically examined in the 
previous studies. En this study, the effect of real exchange rates was examined. 
The variable of transportation cost may be an important determinant in explaining 
tourism demand. Decrease in relative transportation costs is likely to increase the 
demand for international travel. Among the studies that had modeled transportation 
costs, no satisfactory estimate was found (Gray, 1966; Jud and Joseph, 1974; Martin and 
Witt, 1988; Quayson and Var, 1982; Stronge and Redman, 1982). Inclusion of this 
variable in the model also Ied to multicollinearity between explanatory variable and 
dropping the transportation cost variable from the model (Fujii and Mak, 1980; Jud and 
Joseph, 1974; Prachowny, 1969). Therefore this variable was sometimes eliminated in 
the demand models (Gray, 1966; Little, 1980; Qu and Rittichainuwat, 2002). Due to 
data unavailability, transportation cost variable was not included in this study. 
An important consideration associated with the selection of explanatory variables 
concerns their definition (Crouch, 1994a). It was found a multitude of ways in which 
factors such as income, price, travel cost, and so forth should be defined. Examples 
include if they should be represented in real or nominal terms and if absolute or relative 
price definition should be more effective, Another example is if prices for changes in 
exchange rates should be adjusted. However, it was concluded that the selection and 
definition of these explanatory variables would be determined by the availability of 
suitable data and the specific objectives of the studies. Review of literature showed that 
variable definitions were expressed in vague or ambiguous terms (Crouch, 1994a). 
Dummy Variables 
Dummy Y ariab les representing various disturbances that might have biased the 
estimated parameters were also incIuded in the demand model studies (60%) (Lirn, 
1997). Typically, such disturbances include political factors (political unrest or 
terrorism), economic factors (recession or oil crisis) and special events (Olympic Games 
or Expo). Review of the major issues, such as natural disasters, political circumstances, 
special incidents, and social and cultural changes in the host country and other parts of 
the world could help identify the issues that might have had impact on the international 
travel demand in the host country (Qu & Rittichainuwat, 2002). Seven incidents 
including 9-1 1, Asian Financial Crisis, Persian Gulf War, World Economic Recession, 
Oil Crisis, Vietnam War, Olympic Games and were identified in this study. The first 
seven dummy variables were expected to have a negative sign, since they might cause a 
decline in the international travel demand to the United States. The dummy variable of 
Olympic Games was expected to have a positive sign, as one would expect the mega- 
sporting event to attract more tourists to the United States. 
Common Methodological Problems 
Serial correlation or autocorrelation was one of the most common problems in the 
travel demand analysis (Crouch, 1994a). It happens in time series data when the 
disturbance terms in a certain time period is correlated with those in a future period. 
With serial correlation, the estimated coefficients would be still unbiased and consistent, 
but inefficient. The most commonly used test for serial correlation was the Durbin- 
Watson (DW) tests. Since the range between dr and d, leaves many case with 
inconclusive results, this study obtained a Durbin-Watson probability using a SPSS I 1  
for Windows program to detect serial correlation more precisely. It was stated that 
attention should be solely put on the Durbin-Watson upper limit d, (Witt and Martin, 
1987). The desirable calculated Durbin-Watson values should be lie as close to two as 
possible, and values closes to or within the range 2 plus or minus d, were considered 
acceptable. Whenever the criterion was not satisfied, it meant there was serial carrelation 
and Cochrane-Orcutt (CORN) procedure would be used to solve this problem. 
Application of the Cochrane-Orcutt procedure had been fiequentIy relied upon (Loeb, 
1982; Lee, Var and Blaine, 1996; Witt and Martin, 1987;). It was said that: little 
consideration had been given to the possibiIity that serial correlation was due to 
misspeeification (Johnson and Ashworth, 1990). However, it was suggested that serial 
correlation required closer analysis as regards the dynamics and lag structure of demand 
models. 
Multicollinearity was another common methodoEogica1 problem encountered in 
the travel demand studies when using ordinary least square estimation (Crouch, 1994a). 
Multicollinearity emerges when two or moE of the explanatory variable correlate with 
each other. It would make the separation of the effects of celtain determinants difficult. 
One example was the rising income and falling real airfares after the Second World War 
had made it difficult to isolate individual effects (Gray, 1982). To overcome this 
problem, the folIowing methods were suggested: ( I )  dropping coIlinear variables from 
the model; (2) combining collinear variables to form a single composite variable; (3) 
pooling data to increase the variability in the explanatory variables; and (4) using ridge 
regression to estimate the coefficients (Crouch, 1994a). 
Conclusion 
Among those 100 previous studies about travel demand found until 1997, only 
one study was about the international travel demand from foreign countries to the United 
States. Single 1 og-linear equation specifying tourist arrivals as the dependent variable 
and the income and price factors as the independent variables was the most commonly 
employed function form of travel demand. Ordinary Least Square was the most 
frequently used estimation technique. Multicollinearity and serial correlation were the 




This chapter described the research design, data sources, data observations, 
definition and evaluation of secondary data, functional form, variables involved in the 
model, and data analysis procedures. 
Research Design 
The research design of this study was explanatory and quantitative in nature. 
Secondary data were used throughout the study. Annual time series data were selected 
during the period of 1960 and 2001. The data of 42 years were selected based on data 
availability, reliability of data sources, sufficiency of data, and ability of the variable to 
be measured in the modeI. Six major origin countries were selected because of their 
significant market shares of international arrivals to the United States. 
Data Sources 
Data en international arrivals were taken from the U.S. Department of Commerce, 
International Trade Administration, Office of Travel and Tourism Industries (OTTI, 
Various years). Data on consumer price index, exchange rate, population, and gross 
domestic product (GDP) during the period of 1960-2000 were obtained from 
International Financial Statistics Yearbook, published by the International Monetary 
Fund (IMF, Various years). Additional data for 2001 were obtained from governmental 
statistics agencies in individual origin countries. These included Canada Statistics 
(Canada), National hstitute of Statistics, Geography and Informatics, Mexico (Mexico), 
Statistics Bureau and Statistics Center (Japan), Office for National Statistics (the United 
Kingdom.), Federal Statistical Office (Germany), National Institute for Statistics and 
Economic Studies (France), and Department of Labor, Bureau of h h x  Statistics (the 
United States). 
Data Observations 
Historical data for the period of 1960-2001 were used throughout the study. The 
42-year historical data were examined in terms of trend and variance during the period of 
1961 -2001. Figure 1 plotted international tourist arrivals fiorn these six major tourist- 
generating countries to the United States during the period of 1960-200 1 .  It was obvious 
that from the plot that despite some fair amount of variations there was a clear upward 
linear trend in international tourist arrivals. Forty-two observations were recorded for 
each of the six major tourist-generating countries in terms of tourist arrivals, real per 
capita incomes, relative prices, and real exchange rates except real per capita incomes for 
Japan. Due to data unavailability from 1960 to 1964, thirty-seven observations were 
recorded for Japan's real per capita incomes. Besides, data for tourist arrivals from 
Germany were only available since 199 I .  Before 199 1, those data were only from former 
West Germany. 
Definition of Secondary Data 
Secondary data are data gathered and recorded by someone else prior to the 
cursent needs of the researcher ( Z i h u n d ,  1997). Secondary data are usually historical, 
already assembled, and do not require access to respondents or subjects. Contrasts to 
secondary data, primary data are data gathered and assembled specifically for the project 
at hand. There are many sources for secondary data collection. For example, there are 
secondary data on international arrivals to the United States in several tourism 
organizations like the U.S. Chamber of Commerce, International Trade Administration, 
Office of Travel and Tourism Industries, and the World Tourism Organization. 
Economic data for various countries are found in the publications released by the World 
Bank Group, International Monetary Fund, and individual governmental statistics 
agencies. 
Evaluation of Secondary Data 
Secondary data cannot be used unless they have been evaluated. The folIowing is 
a nine-step evaluation process for secondary data to be evaluated. The process goes 
systematically, in which secondary data are evaluated successively until the whole 
process has been gone through. It is only secondary data have gone through the whole 
process that they can be used in the study. Figure 2 shows the results of the evaluation of 
secondary data for the current study. 
Figure 2. Results of the Evaluation of Secondary Data 
I ,  Do the data help to answer questions set out in the problem definition? 
Yes, data of tourist arrivals, real per capira income, relative prices and real 
exchange rate can help develop she travel demand model in the U. S. 
2. Do the data apply to the time period of interest? 
Yes, data required are rnostiy available with the time period of 1960-2001. 
3. Do the data apply to the population of interest? 
Yes, the populafion of interest in this study is international arrivals. 
International arrivals are the frequency of visirs that tourists have in the US. 
4. Do other terms and variable classifications presented apply? 
Yes, duta are originally exlract~d from the sources and no 
h.ap~sformafiun/convt!r~~ion has been made. 
I 
5 .  Are the units of measurement comparable? 
Yes, the unit of measurement is year, which is comparable lo !he statistics. I 
I I 
6.  Ifpossible, go to the original source of the data. 
Yes, duta are originally extrncred fironr [he US. Chamber of Commerce and 
Infernatiortal Monetary Frmd. 
- 
7. Is the cost of data acquisition worth it? 
Yes, collec tion of data of inlernaiional arrivals, income and price variables is 
a must in order to achieve [he objectives of the study. 
8. Is there a possibility of bias? 
No, all the ar~alysis is bused on the objective statistical result, 
1 
Yes, cross - checking is used to verifL r he accuracy of data. For instance, d m  
ofpopulation, GDP and cotlsulner price index was cross - checked with those 
fj.om indivihrcrl qflcial starisric agencies. 
Variable Specification 
The dependent variable of international arrivals was selected in the model 
building based on the review of the literature. 
The explanatory variable of real per capita income was selected because of its 
highly explanatory power to the traveE demand for international tourism. The real per 
capita income was derived as follows: 
RYPCi,f = (GDPi,! + Pj,d x (WUb + CPIi,J 
where GDPi is the Gross Domestic Product of country i, P is the population, CPJ,, is the 
consumez price index of country i at a given year t and CPIinb is the consumer price index 
of country i at the base year. GDP was presented in International Monetary Fund as the 
sum of final expenditures. The population, which represented mid year estimates, was 
originally provided by the United Nations. 
Real per capita income was chosen as it was assumed that the increase in income 
of tourists from origin countries would increase the demand for foreign tourism. The 
expected sign on this parameter estimate was positive. 
Relative price was chosen in the   nod el as it was assumed that the increase in the 
living cost in the United States would reduce the demand for foreign travel from origin 
countries. The relative price was taken as the ratio of consumer price index in the United 
States to consumer price index in country i. The expected sign of the parameter was 
negative. Consumer price indices CCPI) were estimated by putting year 1995 as the base 
year. Since consumer price indices varied day by day, the period average figures were 
taken for individual years. 
Real exchange rate was selected in the modd development. The real exchange 
rate was derived as follows (Ellis, 2001): 
REXi,! = q l  x (CPI* + CPI*i,f) 
where CPI is the consumer price index of the United States, CPI*i is the consumer price 
index of country i at a given year I, and ei,t is the nominal exchange rate between the 
c u m c y  of country i and the 21. S. dollar. 
Real exchange rate was picked up as it was assumed that the price of the host 
c u m c y  would influence tourists to travel to the United States. The expected sign of this 
parameter was negative, as the increase of the value of the U. S. dollar would decrease 
people's propensity to travel ro the United States. The nominal exchange rates were 
presented as the market rate of local currency relative to one U. S. dollar. Period average 
figures were taken for individual years. 
Dummy Variable Specification 
Review of the major issues and incidents happened in the United States over the 
past four decades reveled the possible association of the incidents to the change in the 
demand of international tourism to the United States. Seven dummy variables were 
selected in this study. 
The dummy variable '9-1 1' was included in the model to allow for changes in 
demand due to the impact of the terrorist attacks in 2001. The expected sign on this 
parameter estimate was negative as travel to the United States was expected to decrease 
due to the safety issue of air travel. International travel is extremeIy vulnerable to the 
demand of air travei. 
The dummy variable of 'Asian Financial Crisis' was included to allow for the 
change in demand due to the impact of the Asian Financial Crisis in 1997 and 1998. The 
expected sign of this parameter estirnatc was negative as travel to the United States was 
expected to decrease due to the presence of financial crisis in major Asian markets. 
The dummy variable of 'Olympic Games' was included to allow for the change in 
demand due to the impact of the Olympic Games in 1984 and 1996 in the United States. 
The expected sign of this parameter estimate was positive as the mega events were 
expected to attract more international visitors to the United States. 
The dummy variable of 'Persian Gulf War' was included to allow for the change 
in demand due the war between the United States and Kuwait in 1991 and 1992. The 
expected sign of this parameter was negative, as international travelers would tend to stay 
home where they feel most secure. 
The dummy variable of 'World Economic Recession' was included to allow far 
the change in demand due to tlze worldwide economic downturn in 1982 and 1983. The 
expected sign of this parameter was negative as travel to the United States was expected 
to decrease because of the decreasing disposable income in outbound countries. 
The dummy variabIe of 'Oil Crisis' was selected to account for the change in 
demand due to t l~e  oil crisis in 1974 and 1 979. The expected sign on this parameter was 
negative as the demand for travel to the United States was expected to decrease when the 
cost of transportation increased. 
The duminy variable of "Vietnam Waf" was selected in the model to allow for the 
change in demand due to the war between the United States and Vietnam during the 
period of 1964-1 972. The expected sign of this parameter estimate was negative as tmvel 
to the United States was expected to decrease during the period of the war. 
The dummy variables took the value of 1 for the years of occurrence of the 
special event, and the value of 0 (zero) for other years. 
Model Specification 
Based on the theoretical explanation, six models were examined in this study. 
The dependent variable was the number of international arrivals from individual origin 
country. The explanatory variables were real per capita income, relative price, real 
exchange rates, dummy variables of 9-11, and other incidents. This study ran the 
regression in both log-linear and linear form. The result as expected showed that the 
former fit the data better than did Ihe latter in terms of expected signs and statistical 
significance. The general travel demand model for this study therefore was as follow: 
In TITA, = Poi + PI, In RY PCi + P2i In RP, + p3i In REX, + P4i Dl+ D2+ P6 i  D3 + 
P7r J34+ PSI D5f P9i Dh + P I O ~  D7 + E 
Where: 
i = l ,2, .  . .6 and l=Canada, 2=Mexico, 3=Japan, 4=U. K., 5=Gemany, 6=France 
TITAi : Total number of international arrivals to the U. S. from country i. 
Po : Coefficient of intercept 
Pl.,..310: Coefficients of 10 independent variables 
RYPC*: Real per capita illcome of country i measured as the division of GDP by 
population and consunler price index ratio of country i 
, : Relative price nleasured as the ratio of consumer price index of the United States 
to consumer price index of country i 
REXi : Real exchange rate measured as the value of currency of country i per U.S dollar 
then multiplying by the ratio of CPI of the United States to CPiI of country i 
Dl : Dummy variable o f  9-1 1 ~errorist attacks in 2001 
Dz : Dummy variable of Asian Financial Crisis in 1997 and 1998 
D3 : Dummy variable of Oly~npic Games in 1984 and 1996 
D4 : Dummy variable of Persian Gulf War in 199 1 and 1992 
Ds : Dummy variable of World Economic Recession in 1982 and I983 
D6 : Dummy variable of  Oil Crisis in 1974 and 1979 
D7 : Dummy variable of Vietnam War during the period of 1964-1972 
E : Random error term 
The coefficients provide estimates of the effect of the explanatory variables on the 
dependent variable. For example, PI, provides an estimate of the effect on the number of 
international arrivals from origin country i to the United States due to a unit change in 
real per capita income. Similarly, is an estimate of the effect on the number of 
international arrival due to a unit change in the relative prices. 
Data Analysis 
Four steps were involved in developing travel demand modeIs from the tourist- 
generating countries to the United States: (1) determine the functional form of the 
equations; (2) estimate the parameters of the equation; (3) test the statistical significance 
of the results using t-test and F-test; and (4) check the validity of underlying regression 
assumptions (Makridakis and Wleelwright, 1978). 
SPSS 11 for Windows was used to mn the multiple regression analysis. As the 
most commonly used stat istical technique, ordinary least squares (OLS) multiple 
regression was employed to estimate an equation that fits a line to the data by minimizing 
the sum of squared deviations about the line. 
The R square and model significant level procedures were performed on the 
model in order to find out the percentage o f  variation in the dependent variable that can 
be explained by explanatory variables. Appropriate diagnostic tests and residual analysis 
were performed to determine if the data in this study conformed to the regression 
assumption: independence, homoscedasticity; linearity; and normality. Test of 
autocorrelation, rnulticoIlinearity, and variance inflation factor (VIF) were conducted to 
evaluate the autocorrelation and collinearity efiects in the model. 
Ilurbin-Watson (DW) test was used to test for serial correlation. A theoretical 
value for the Durbin-W atson statistic was obtained from Durbin-Watson table. The 
significance IeveI, the nurnbcr of observations and the number of explanatory variables in 
the model equation deteri-tlined the value of Durbin-Watson test. 
In those cases where serial correlation was detected because of hrbin-Watson 
probability level (0.05), a Cochrane-Orcutt procedure was used in an attempt to alleviate 
this problem. The Cochmne-Orcutt procedure was simply described as follows: ( I )  sun 
an OLS on the original equation in Y = XP + U and obtain the vector of residuals U; (2) 
lag the residual one period; (3) run an 0 LS on the residuals and their lag where Ut = put. 
I + E. From this regression a n  estimate of  p is given; (4) test the significant of p by using 
the normal t-test in this regression; and ( 5 )  make the transformation of the variables using 
the estimates of p and rerun the equation of the transformed variable using OLS (Crown, 
Collinearity diagnosis was conducted to check if the explanatory variables 
correlated with each other. In the case of rnulticoIlinearity, collinear variable was 
removed from the model. F-test and f-test were conducted to test the goodness of fit of 
the coefficients and the significance of the coefficients respectively. 
Limitation 
The limitation of this study would be data availability and validity. Data on 
arrivals from Germany were only available after 1991. Data on real per capita incomes 
from Japan were not available from 1960 to 1964. The data for transportation cost was 
not available in this study, so the explanatory variable of transportation cost was not 
examined. The inclusion of both real exchange rates and relative prices as explanatory 
variables might lead to the unexpected signs of the coefficients. 
The Dusbin Watson statistics after Cochrane-Orcutt procedure showed that five of 
the demand models still suffered from serial correlation. Cochrane-Orcult procedure 
could only improve the problem instead of solving the problem. 
The travel denlaud model co~lstmcted generally considered only demand 
variables, and supply variables were ignored, There was a general implicit or explicit 
assumption that the supply of tourism services was perfectly elastic (Uysal and 
Crornpton, 1985). For example, the availability of natural resources, infrastructures, 
superstmcture, transportatio~~ facilities, and hospitality resources was not incorporated 
into the model and was assumed to expand in response to increase in demand. 
Conclusion 
Six econometric models were constructed in this study. Single log-linear equation 
with the international arrivals as the dependent variable and income and price factors as 
the independent variable was estimated by using ordinary least square. Durbin-Watson 
test and collinearisy diagnostic tests were employed to test the underlying assumptions of 
multiple regression analysis. 
CHAPTER 4 
FINDINGS 
Ordinary least square estimates were obtained using the demand model for each 
country. This statistical procedure estimates an equation that fits the data best by 
minimizing the sum of squared errors between each observation and the estimated linear 
line. Models were estimated for the period of 1960-2001 for Canada, Mexico, United 
Kingdom, Gemany, and France. The model for Japan covered the period of 1965-200 1. 
The models reported were selected in terms of the following criteria: the expected sign 
of the estimated coefficient; the statistical significance of the coefficients; goodness of fit 
(R~); and non-existence of autocorrelation or multicollinearity. Since all variable of the 
equation except the dummy variables were estimated in the natural - logarithmic form, 
the coefficients associated with non-dummy variables were interpreted directly as 
elasticity estimates. 
Travel Demand Model for Canadian Tourists to the United States 
Table 3 shows the regression results of the determinants of international tourist 
arrivals from Canada to the United States. The result o f  the travel demand model was 
significant (Ps 0.000), and explained about 41% of the variation in the number of 
international tourist arrivals from Canada to the United States. The value of Durbin- 
Watson test was shown to be less than the upper limit (n=42, k=2, ~ 0 . 0 5 ,  d, = 1-60], 
which indicated that the model suffered from serial correlation. Cochrane-Oscutt 
(CORN) procedure was employed in an attempt to alleviate the problem. After 
Cochrane-Orcutt procedure, DW statistics was shown to be 1.268, which was closer to 
the upper limit. The Cochrane-Orcutt procedure indicated that p was equal to 0.797. The 
signs of regression coefficients of 'Real Per Capita Income', 'Real Exchange Rate', and 
'Oil Crisis' were as expected and they were statistically significant @0.05), They were 
remained in the model. The variables of 'Relative Prices', '9-1 1', 'Asian Financial 
Crisis', 'Olympic Games', 'Persian Gulf War", World Economic Crisis' and 'Vietnam 
War' did not prove to be statistically significant in the model (PM.05). They were 
m o v e d  from the model. 
TabIe 3. Regression Results of the Determinants of International Tourist Arrivals from 
Canada to the United States. 
P 
Constant Number of International Tourist Arrivals from Canada to the U.S. 
Procedure: CORN 
Method: Enter 
Multiple R: 0.640 
R Square: 0.41 0 
Adjusted R Square: 0.362 
Standard Error: 7.4051 E-02 
Sum of 
DF Squares Mean Squares F Sig. 
Regression 3 0.141 4.700E-02 8.570 0.000 
Residual 37 0.203 5.484 € 4 3  
Total 40 0.344 
Ex~lanatorv Variables in the Model 
Variables P SE P Beta VIF T Sig, T 
Constant 7.104 0.528 2.091 0.043 
RYPC 1.098 0.259 0.574 1.151 4,234 0.000 
R€X -0.948 0.282 -0.447 1.111 -3.358 0.002 
Oil Crisis -0.1 56 0.055 -0.366 1.058 -2.818 0.008 
Durbin-Watson d-Statistics = 1.268 
The travel demand t ~ ~ o d e l  for Canadian tourists to the United States was as 
In TITA' = 1.104 + 1.098 In RYPC' - 0.948 In REX' - 0.156 D6 
where : 
In TITA' : In TITA, - 0.797 In TITA,.l 
In RYPC': ln RYPC, - 0.797 In RYPC,_) 
In REX' : In REX, - 0.797 In REX,-I 
TTAt : Number of international arrivals from Canada to the United States at year t 
TI'TA!.] : Number of international arrivals from Canada to the United States at year t- 1 
RYPCt : Real per capita income for Canadian tourists at year t 
RYPCr., : Real per capita income for Canadian tourists at year t-1 
REXt : Real exchange rate between Canadian dollar and U. S. dollar at year t 
REXt1 : Real exchange rate between Canadian dollar and U. S. dollar at year t-1 
D6 : Dummy variable of Oil Crisis in 1974 and 1979 
The results indicated that Xeal Per Capita Income" 'Real Exchange Rate', and 
'Oil Crisis' were the dotcrminants of the travel demand model for Canadian inbound 
market. The coefficient of the 'Real Per Capita Income' was positive and statistically 
significant. This showed that the higher per capita income of Canadian tourists, the 
higher their demand for interi~atiolial travel to the United States. One percent increase in 
real per capita income for Canadian tourists will lead to 1.098 percent increase in tourist 
arrivals from Canada to the United States. The coefficient of the 'Real Exchange Rate" 
was negative and statistically significant. The result indicated that the higher the real 
exchange rates the lower the demand of international traveE Gom Canada to ttre United 
States. One percent increase i11 real exchange rate will result in 0.948 percent decrease in 
tourist arrivals. 
The values of Variance Inflation Factor (VIF), the test of the extent of 
multicollinearity and cof linearity, for 'Real Per Capita Income' (1.15 11, 'Real Exchange 
Rate' (1.1 1 l), and 'Oil Crisis' (1.058) were relatively small. It showed that the model 
did not suffer from the problem of multicollinearity and collinearity. 
Travel Demand Model for Mexican Tourists to the United States 
Table 4 shows the regression results of the determinants of international tourist 
arrivals from Mexico to the United States. The result of the travel demand model was 
significant (PI O.OOO), and explained more than 88% of the variation in the number of 
international tourist arrivals from Mexico to the United States. The model suffered from 
serial correlation. Cochrane-Orcutt procedure was conducted to alleviate the problem. 
The Cochrane-Orcutt procedure indicated that p was equal to 0.489. The signs of 
regression coefficients of 'Real Per Capita Income', 'Relative Prices" 'Olympic Games', 
and 'World Economic Recession' were as expected and they were statistically significant 
(P5 0.05). The variables of 'Real Exchange Rate', '9-1 l ', 'Asian Financial Crisis', 
'Persian Gulf War', 'Oil Crisis' and 'Vietnam War' did not prove to be statistically 
significant in the model. 
Table 4. Regression Results of the Determinants of International Tourist Arrivals from 
Mexico to the United States. 
Endogenous Variable: Number of International Tourist Arrivals from Mexico to the U.S. 
Procedure: CORN 
Method: Enter 
Multiple R: 0.941 
R Square: 0.885 
Adjusted R Square: 0.872 
Standard Error: 0.23279932 
DF Sum of Squares Mean Squares F Sig. 
Regression 4 14.961 3.740 69.014 0.000 
Residual 36 1.951 5.420 E-02 
Total 40 16.912 
Explanatory Variables in the Model 
Variables P SE p Beta VIF T Sig. T 
Constant -5.585 1.839 -3.036 0.004 
RYPC 2.708 0.362 0.578 1.861 7.486 0.000 
RP -0.179 0.036 -0.388 1.868 -5.020 0.000 
Olympic Games 0.585 0.171 0.196 1.031 3.415 0.002 
Wortd Economic 
Recession -0.432 0.172 -0.145 1.038 -2.512 0.017 
Durbin-Watson d-Statistics = 1.267 
The travel demand multiple regression model for Mexican inbound market was as 
follows: 
In TITA' = - 5.585 + 2.708 In RYPC' - 0.179 In RP' + 0.585 D3 - 0.430 Ds 
where 
In TITA' : In, TITA, - 0.489 En TITA,-1 
In RYPC' : In RYPC, - 0.489 In RYPC,_, 
In RP' : In W, - 0.489 In Rl',., 
TITAt : Number of inremational arrivals from Mexico to the United States at year t 
TITAt.l : Number of international arrivals from Mexico to the United States at year t- 1 
RYPCt : Real per capita income for Mexican tourists at year t 
IfYPCt_! : Real per capita income for Mexican tourists at year t- 1 
Rh : Relative price between Mexico and the United States at year t 
RPtmt : Relative price between Mexico and the United States at year t-1 
D3 : Dummy variable of Olyinpic Games in 1984 and 1996 
Ds : Dummy variable of World Economic Recession in 1982 and 1983 
The results indicated rhat "Re Per Capita Income', 'Relative Prices', 'Olympic 
Games' and 'Oil Crisis' were the determinants of the travel demand model for Mexican 
inbound market. The coefficient of the 'Real Per Capita Income' was positive and 
statistically significant. This showed that the higher per capita income of Mexican 
tourists, the higher their demand for international travel to the United States. One percent 
increases in real per capita inconle for Mexican tourists will lead to 2.708 percent 
increase in tourist arrivals from Mexico to the United States. The coefficient of the 
'Relative Prices' was negative and statistically significant. The result indicated that the 
higher the relative prices the lower the demand of international travel from Mexico to the 
United States. One percent increase in real exchange rate will result in 0.179 percent 
decrease in tourist arrivals. 
The values of Yas ia~~ce  Inflation Factor (VIF) for 'Real Per Capita Income' 
(1.86 1 ), 'Relative Price' (1.868), 'Olympic Games' (1.03 1) and 'World Economic 
Recession' (1.038) were relative1 y small. It showed that the model did not suffer from 
multicollinearity and coll inearity. 
Travel Demand Model for Japanese Tousists to the United States 
Table 5 shows the regression results of the determinants of international tourist 
arrivals from Japan to the United States. The result of the travel demand model was 
sieificant (PI 0.000), and cxplained more than 97% of the variation in the number of 
international tourist arrivals from Japan to the United States. The Cochrane-Orcutt 
procedure indicated that p was equal to 0.420. The signs of regression coefficients of 
'Real Per Capita Income' and 'Vietnam War' were as expected and they were statistically 
significant (PI 0.05). The variables of 'Relative Prices' and 'Real Exchange Rate', '9- 
1 1 ', 'Asian Financial Crisis', 'Olympic Games', 'Persian Gulf War" 'World Economic 
Recession' and 'Oil Crisis' did not prove to be statistically significant in the model. 
Table 5.  Regression Results of the Determinants of Lntemational Tourist Arrivals from 
Japan to the United States * C 
Number of International Tourist Arrivals from Japan to the 
Endogenous Variable: U .S. 
Procedure: CORN 
Method: Enter 
Multiple R: 0.989 
R Square: 0.978 
Adjusted R Square: 0.977 
Standard Error: 0. f0746509 
DF Sum of Squares Mean Squares F Sig. 
Regression 2 17.122 8.561 741 -287 0.000 
Residual 33 0.381 1.155E-02 
Total 35 17.503 
Explanatory Variables in the Model 
Variables P SE p Beta VI F T Sig. T 
Constant -23.693 1.473 -16.090 0.000 
RYPC 3.694 0.169 0.802 2.043 21.840 0.000 
Vietnam War -0.426 0.065 -0.242 2.043 -6.580 0.000 
Durbin-Watson d-Statistics = 1.180 
The travel demand multiple regression i ~ ~ u d e l  was as follows: 
In TITA' = - 23.693 + 3.694 In RYPC" 0.426 D7 
where 
In TITA' : In TITAt - 0.420 In TITAI.1 
In RYPC': In RYPC, - 0.420 In RYPC,.l 
TITA, : Number of interi~ational arrivals from Japan to the United States at year t 
TITA,-I : Number of international arrivals from Japan to the United States at year t-1 
RYPCt : Real per capita income for Japanese tourists at year t 
RYPCt,] : Real per capita income for Japanese tourists at year t-1 
D7 : Dummy variable of Vietnam War during the period of 1964-1972 
The results indicated that 'Real Per Capita Income' and 'Vietnam War' were the 
determinants of the travel demand model for Japanese inbound market. The coefficient 
of the 'Real Per Capita Income' was positive and statistically significant. This showed 
that the higher per capita income of Japanese tourists, the higher their demand for 
international travel to the United States. One percent increases in real per capita income 
for Japanese tourists wiIl lead to 3.694 percent increase in tourist arrivals from Japan to 
the United States. 
The values of Variance 111flation Factor (VF) for 'Real Per Capita Income' 
(2.0431, and 'Vietnam War' (2.043) were relatively small. Therefore, this model, had no 
problem of multicollineaiity and collinearity. 
Travel Demand Model for the British Tourists to the United States 
Table 6 shows the regression results of the determinants of international tourist 
arrivals from the United Kingdom to the United States. The result of the travel demand 
model was significant (PI 0.000), and explained more than 87% of the variation in the 
number of international to~lrist arrivals from the United Kingdom to the United States. 
This model suffered from serial correlation, so Cochrane-Orcutt procedure was used to 
alleviate the problem. The Cochrane-Orc-cutt procedure indicated that p was equal to 
0.709. The signs of regression coefficients of 'Real Per Capita Income', 'Relative 
Prices', and 'World Economic Recession' were as expected and they were statistically 
significant (PI 0.05). The variables of 'Real. Exchange Rate', '9-1 1 ', 'Asian Financial 
Crisis" ''Olympic Gatnes', 'Persian Gulf War', 'Oil Crisis' and 'Vietnam Was' did not 
prove to be statistically significant variable in the model. 
Table 6.  Regression Results of the Determinants of International Tourist Arrivals from 
the United Kingdom to the United States. - 
Endogenous Variable: Number of International Tourist Arrivals from the U.K. to the U.S. 
Procedure: CORN 
Method: Enter 
Multiple R: 0.935 
R Square: 0.875 
Adjusted R Square: 0.865 
Standard Error: 0.121 88484 
DF Sum of Squares Mean Squares F Sig. 
Regression 3 3.840 1.280 86.161 0.000 
Residual 37 0.550 1.486E-02 
Total 40 4.390 
Explanatory Variables in the Model 
Variables P SE Beta VIF T Sig.T 
Constant -2.158 1.094 -1.972 0.056 
RYPC 2.369 0.401 0.557 2.622 5.914 0.000 
RP -1.602 0.354 -0.429 2.663 -4.521 0.000 
World Economic 
Recession -0.227 0.090 -0.1 50 1.041 -2.522 0.016 
Durbin-Watson d-Statistics = 1 .I91 
The travel demand multiple regression model was as follows: 
En TITA' = - 2.158 + 2.369 In RYPC' - 1.602 In RP' + 0.227 D5 
Where 
In TITA' : En TITA, - 0.709 In TITA1.l 
In RYPC': In RYPC, - 0.709 In RYPC[., 
In RP' : In RP, - 0.709 In RP,_I 
TITA, : Number of international arrivals from the United Kingdom to the United States 
at year t 
TITA,_, : Number of international arrivals from the United angdom to the United States 
at year t- 1 
RYPCt : Real per capita income for British tourists at year t 
RYPCt.l: Real per capita income for British tourists at year t- 1 
RPt : Relative prices between the United Kingdom and the United States at year t 
RPt., : Relative prices between the United Kingdom and the United States at year t-1 
DS : Dummy variable of World Ecollomic Recession in 1982 and 1983 
Tbe results indicated that 'Real Per Capita Income', 'Relative prices', and 'World 
Economic Recession' were the determinants of the travel demand model for British 
inbound market. The coefficient of the 'Real Per Capita Income' was positive and 
statistically significant. This showed that the higher real per capita income of British 
towists, the higher their de rna~~d for international travel to the United States. One percent 
increases in real per capita income for British tourists will lead to 2.369 percent increase 
in tourist arrivals from the United Kingdom to the United States. The coefficient of the 
'Relative Prices' was negative and stat~stically significant. The result indicated that the 
higher the relative prices the lower the demand for international travel fiom the United 
Kingdom to the United States. One percent increase in real exchange rate will result in 
1.602 percent decrease in tourist arrivals. 
The vaIues ~f Variance Inflation Factor (VIF) for 'Real Per Capita Income' 
(2.6221, 'Relative Prices' (2.663) and 'World Ecanomic Crisis' (1 .O41) were: relatively 
small. It showed that the model did not suffer from multicollinearity and collinearity. 
Travel Demand Model for German Tourists to the United States 
Table 7 shows the regression results of the determinants of international tourist 
arrivaIs from Germany to the United States. The result of the travel demand model was 
significant (Ps 0.000$, and explained 73% of the variation in the number of international 
tourist arrivals from Gern~any to the United States. This model suffered from serial 
correlation, so Cochrane-Orcutt procedure was employed to aIleviate the problem. The 
Coche-Orcutt  procedure indicated that p was equal to 0.685. The sign of regression 
coefficients of "eal Per Capita Income' was as expected and statistically sipificant (Ps 
0.05). The variables of 'ReIative Price', 'Exchange Rates', 9-1 l'and all the other 
incidents were proved to be statistically insignificant in the model. 
Table 7. Regression Results of the Dete~lninants of International Tourist Arrivals from 
Germany to the United Stares. 
Number of International Tourist Arrivals from Germany to the 
Endogenous Variable: U .S. 
Procedure: CORN 
Method: Enter 
Multiple R: 0.857 
R Square: 0.734 
Adjusted R Square: 0.728 
Standard Error: 0.17964247 
Sum of 
DF Squares Mean Squares F Sig . 
Regression 1 3.480 3.480 f 07.848 0.000 
Residual 39 1.259 3.227E-02 
Total 40 4.739 
Explanatory Variables in the Model 
Variables !I SE P Beta VIF T Sig. T 
Constant -7.033 1.080 -6.514 0.000 
RYPC 3.406 0.328 0.857 1.000 10.385 0.000 
Durbin-Watson d-Statistics = -I ,341 
The travel demand ~nuitiplc regression model for German inbound market was as 
follows: 
In TITA' = - 7.033 + 3.406 In RYPC' 
where 
In TLTA' : In TITA, - 0.685 In TITA,.] 
In RYPC' : In RYPC, - 0.685 111 RYPCt., 
TRA, : Number of international arrivals from Germany to the United States 
at year t 
TITAt-, : Number of international arrivals fiom Germany to the United States 
at year t-1 
RYPC : Real per capita income for German tourists at year t 
RYPC,-l : Real per capita income for German tourists at year t-1 
The results indicated that Xeal Per Capita Income' was the determinant of the 
travel demand model for Gennan inbound market. The coefficient of the Teal Per 
Capita Inccme' was positive and s~atistically significant. This showed that the higher per 
capita income of Germat1 tourists, tllc higher their demand for international travel to the 
United States. One percent incrcascs in real per capita income for German tourists will 
lead to 3.406 percent EIICI-ease in tourist arrivals from Germany to the United States. 
There was only real per capita income included in the model, so it was free h r n  
multicollinearity and coll incanty. 
Travel Demand Model for French Tourists to the United States 
Table 8 shews the reg~.ession results of the determinants of international tourist 
arrivals from France to rl~e United States. The result of the travel demand model was 
significant (P< 0.000), and esplaii~ed more than 87% of the variation in the number of 
international tourist arrivals from France to the United States. This model suffered from 
serial correlation, so Cochl-am-Orcutt procedure was employed to alleviate the problem. 
The Cochtane-Orcutt procedure indicated that p was equal to 0.629. The sign of 
regression coefficients of 'IieaI Per Capita Income' was as expected and statistically 
significant. However, the variable of 'Relative Prices', 'Real Exchange Rate', '9- 1 1 k d  
all the other incidents were not significant in this model. 
Table 8. Regression Results of the Determinants of International Tourist Arrivals from 
France to the United States. 
L 
Endogenous Variable: Number of International Tourist Arrivals from France to the U.S. 
Procedure: CORN 
Method: Enter 
Multiple R: 0.934 
R Square: 0.872 
Adjusted R Square: 0.869 
Standard Error: 0.1 3522 1 16 
DF Sum of Squares Mean Squares F Sig. 
Regression 1 4.860 4.860 265.792 0.000 
Residual 39 0.71 3 1.828E-02 
Total 40 5.573 
Explanatory Variables in the Model 
Variables 1; SE Beta VIF f Sig. T 
Constant -9.706 0.885 -$0.969 0.000 
RYPC 3.360 0.206 0.934 1.000 16.303 0.000 
Durbin-Watson d-Statistics = 1.689 
The traveI demancl model for the French tourists to the United States was as 
follows: 
111 TITA' = - 9.706 + 3.360 En RYPC' 
where 
In TITA' : In TITA, - O.tl20 It1 TITA,. I 
In RYPC' : In RY PCt - 0.629 In RY PC,.I 
TIT& : Number of intcmational arri\~als from France to the United States at yeast 
TITAt,, :Numberofiizte~-nntionakar-rivalsfromFrancetotheUnitedStatesatyeart-l 
R V C t  : Real per capita it~conte for French tourists at year t 
RYPCL1 : Real per capita income for French tourists at year t-l 
The results indicated that 'Real Per Capita Income" was the determinant of the 
travel demand model for French inbound market. The coefficient of the 'Real Per Capita 
Income' was positive and statistical] y significant. This showed that the higher per capita 
income of French tourists, the higher their demand for internationa1 travel to the United 
States. One percent increases in real per capita income for French tourists will lead to 
3.360 percent increase in tourist arrivaIs from France to the United States. 
The variable of 'Real Pcr Capita Income' was the only one explanatory variable 
in this model. There was no concert1 for multicollinearity and coUinearity. 
Ovcrall Regression Results 
Table 9 presents the overalI regression results that were estimated for the six 
tourist generating-countries to the Uni tcd States. Durbin-Watson statistics indicated that 
all the six travel demand models esti~i~ated using the ordinary least square method 
suffered from serial corr-clcl tion at the 5% significant level. A Cochrane-Orcutt procedure 
(CORN) as described ill the metl~odology was employed for the models to gain the 
efficiency of the parameter cstin~ntcs by correcting this problem. 
Table 9. Overall Resession Results of the Determinants of International Towist Arrival 
to the United States. 
Canada Variable Mcxico l a  p an United Kingdom Germany France 




Olympic Games 0.585 
(3,315") 




Oil Crisis -0.156 
(-2.X18*) 
Vietnam War -0.426 
(-6.580*) 
R* 0.410 0.885 0.978 0.875 0.734 0.872 
Procedure CORN CORN CORN CORN CORN CORN 
1 .  Values in parentheses indicate 1-statistics assuciated with the corresponding estimated coefficients. 
2. All models were est~niated in doublc-logarithmic form, but all seven dummy variables entered the equations in non- 
logarithmic form. CORN indicates cslimation of the equations by the Cochran&cutt procedure. 
3. indicate significance aF the 45% confident interval. 
Goodness of Fit R square 
The statistical result indicated that the models explained between 4 I .O and 97.8 
percent of the variation in the dependent variable (number of international tourist 
arrivals), One of the six models accounted for at least 97% of the variation in the 
dependent variable and that the four of the six models explained at least 80% of the 
variation in the dependent variable. Five of the six models explained at least 73% of the 
variation in the dependent variable. Hence, the explanatory power of the models seemed 
quite good in general. However, the last model {for Canada) explained 41% of the 
variation in the dependent variable. This indicated that there existed poor association 
between the dependent and explanatory variables. 
In general, the res~ilt shows a relative high goodness of fit, and the signs and 
magnitudes of the coefficients of the explanatory variables included appear to be 
theoretically satisfactory a~id  are statistically significant in some of the cases. This is an 
indication that the variables considered are significant determinants of demand for 
tourism. 
Coefficfcnts of Real Per Capita Income 
The coefficients of income (RYPC) were significant at the 95% confidence 
intervals for all the countries, and the signs of the coefficients were all positive, as 
expected. The t-statistics indicated that a11 coefficients are significant at the 5% level. 
For all countries, the coefficient which indicated elasticity of demand in this model is >1, 
(i.e. demand is income elastic). This is in conformity with economic theory, which 
indicates that for luxurious good and services demand is elastic with respect to income. 
Tourism is considered to be a Iuxurious service. 
This result was similar to the findings of Loeb when investigating the effect of 
real per capita income of the foreign tourists to the United States. Elasticity measures the 
responsiveness of tourism demand (dependent variable) resulting from a change in one 
determinant (independent variable). The income elasticities vary from low of 1.098 for 
Canada to high of 3.694 for Japan. This indicated that the degree of responsiveness of 
foreign tourist arrivals to the United States due to change in income differs fmm country 
to country, For example, a I O/o increase in income from the United Kingdom tourism will 
lead to an increase in tourist arrival to 'the United States by 2.4%, whereas the same 
percent increase in Germany tourists will generate tourist arrivals to the United States by 
3.4%. Ir* general, tourists from all the countries seem to be highly sensitive to income 
variable. 
Standardized regression coefficient (Beta coefficient) was used to compare the 
impact between coefficients, The Beta coefficients eIirninate the probIem of dealing with 
different units of rneasuretnent in order to reflect the relative impact on the dependent 
variable of a change in one standard deviation in either variable (Hair et all, 1998). It 
was found that "Real Per Capita Income" had the highest impact on the number of 
international arrivals. It is the single most important determinant to the traveI demand 
models. This is similar to previous studies that suggested that income variable had the 
gnakst explanatory powel- over the number of tourist arrivals. 
Coefficients of Relative Prices 
The coefficients of relative prices had the expected negative signs for Mexico and 
the United Kingdom. They were proved statistically significant in the models of Mexico 
and the United Kingdom at 95% confidence interval. The price elasticities were -0.179 
and -1.602 respective1 y. The most elastic response was found for the United Kingdom 
(-1 -602). Tourists from the United Kingdom and Mexico appeared to be more sensitive 
to relative prices than those from other countries. 
Coefficients of Real Exchange Rates 
The coefficient for the exchange rate variable had the expected negative s i p s  for 
the model of Canada and was proved statistically significant at 95% confidence interval. 
The coefficient was found to bc -0.948. Tourists from Canada appeared to be very 
sensitive to real exchange sates. 
Coefficients of Dummy Variables 
The dummy variable of '9- 1 1 ' was not included in any of the models at 95% 
confidence interval. This was su~*prising to note that '9-1 1'  had no significant effect on 
the number of international tourist arrivals. The significant effect of the '9-1 1' in the 
models was believed to be spillillg over conzing years. The dummy variables of 'Asian 
Financial Crisis' and 'Persian Gulf War' were not significant to be included in any of the 
six models at 95% confidence iutcrval. The dummy variable of 'Olympic Games' was 
included in the model of Mexico. Ilowever, the dummy variable of "Olympic Games' 
had no significant effect on the number of tourist arrivals from other countries to the 
United States. The dummy variable of "World Economic Recession' was included the 
models of Mexico and the U l ~ i  tcd Kingdo~ii. T11e dummy variable had the negative sign 
expected and proved to be sig~iificr~nt ar 95% confidence interval. It indicated that the 
demand for internatio~~al t r a i d  from both Mexico and the United Kingdom decreased 
when there was worldwide economic do~vnturn in 1982 and 1983. The dummy variable 
ofsOil Crisis1 was included in the model of Canada, This variable had the negative signs 
as expected and proved to be significant at 95% confidence interval. The dummy 
variable of Vietnam Was' was included in the model of Japan. It had the negative sign 
as expected and proved to be significant at 95% confidence interval. 
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 
Conclusion 
This study has idei~tified real per capita income, real exchange rates, and relative 
prices as the deteminants leading to the travel demands in the United States fmm six 
tourist-generating countries. In general, all three variables proved to have significant 
effect on the demand for travel in the United States. The income variable appeared to be 
the most important determinant, followed by relative prices and exchange rates in 
explaining demand for international tourism to the United States. However, the degree of 
responsiveness of the demand for travel attributed to the various variables varied country 
by country. 
The income variable was found to be significant and positive for all tourist- 
generating countries evaluated. The values of elasticities vary from country to country 
from 1.098 to 3.694, indicating international travel to the United States was regarded as a 
luxury service. This not o i~ ly  in~plies that the demand for international travel to the 
United States is very sespoi~sive to changes in income level but with the increasing 
economic prosperity the de~naizd for international travel from those six tourist-generating 
countries will continue to increase steadily. The statistical results of this study support 
this h s o h s i s  and are consistent with the findings in previous studies of international 
todsm (Artus, 1972; Clarke, 1978; Gray, 1966; Jud and Joseph, 1974; Stsonge and 
Redman, 1982). 
'The coefficients of relative prices were mostly negative but not significant. The 
of relative prices for Mexico and the United Kingdom were negative and 
signifimt at 95% confidence level. Mexico and the United Kingdom seem to be mostly 
sensitive to the relative price. This implies that the prices of tourism services in the 
United States need to remain competitive in order to attract more international tourists 
from Mexico and the United Kingdom. However, the insignificance of the relative price 
support Crouch's suggestion that there was still much uncertainty as to the impact of 
prices on the demand for il~ternarional tourism distribution (Crouch, 199421). The 
coefficients of real excl~ange rates 11ad the expected negative sign for most of the six 
countries but were only found to be statistically significant in the model of Canada. 
Implications 
Tourism planners may be interested in the factors that are most important in 
determining and predicting foreign travel demand to the United States. They may be 
concerned about the relative importance of income, relative prices, and exchange rates - 
which one is the most significant in which country. The demand for international travel 
to the United States will highly depend upon these three variables. Without meaningful 
and accurate estimates, the private sectors like the airline industry, the hotel industry will 
not invest scarce resources efficicntl y and effectively. In this context, the findings of this 
study will provide useful infostnation in helping policymaker and planner formulating 
proper tourism policies. Besides, the six travel demand models developed h this study 
can be used for forecasting purpose. This also helps policymaker plan and budget 
tourism policies. 
The statistical result of the current study showed that special incidents did have 
negative impacts on certain inbound markets. Measures to counteract those negative 
impacts were highly recolurnended to tho private sectors. It was suggested that 
aggressive of the products and targeting new market sewem should be 
conducted duing and after the special incidents. Repositioning of the image of the 
United States as the safe destination should be done after 9-11 in order to restore 
international tourists' confidence in traveling to the United States. Mexico and United 
Kingdom were sensitive to the relative price, so pricing strategies should be applied to 
attract tourists from these two markets. Olympic Games were proved to be failed in 
attracting tourists from inost of the inbound markets. Careful studies about the demand 
and supply should be carried out in order to utilize the economic effectiveness of 
Olympic Games. 
Future Research 
The impact of 9-1 1 was shown to be insignificant in this study. It was believed 
that the impact would spiIl over coming years. It would be highly recommended to 
include the data on 2002 to see thc exact impact of 9-1 1 on the number of international 
tourist arrivals. 
To strike back, the Bush administl-ation started the war to fight again terrorism in 
Afghanistan in 2002. The war on telrorism, which according to the United States 
officials will last 'years, not days and weeks', will have long-lasting negative impact on 
the travel and hospitality industry. Military conflicts and terrorist attacks have always 
had a devastating effect on worldwide travel and tourism. It would be interesting to see 
the impact after adding the variable "War on terrorism" in the model. 
It would be also helpful to incorporate the supply factors into the model. Since 
this study adopted a microeconomic approach to identify the travel demand model of the 
international tourism to the United States, research using a macroeconomic approach was 
therefore highly recommended in the future. 
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